Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

Chwong |: PHEP DOI HINH VA PHEP PONG DANG TRONG MAT PHANG
BAI HQC 1: PHEP TINH TIEN
|. TOM TAT LY THUYET
1. Pinh nghia:
Phép tinh tién theo v= (a;b) laphép bién hinh, bién diém M thanh M’ sao cho MM =v

Ky higu: T.(M)=M" hoic T,:M - M’ A
2. Tinh chét / /

PINH LY 1
Néu phép tinh tién bién hai diém M va N lan luot thanh hai dlem M’ va N’ thi M'N’=MN.
PINH LY 2

Phép tinh tién bién ba diém thang hang thanh ba diém thiang hang va khdng 1am thay déi thr tu
ba diém do.

HE QUA

- Phép tinh tién bién duong thiang thanh dudng thing song song hoic tring véi no.

- Phép tinh tién bién doan thang thanh doan thang bang vai no.

- Phép tinh tién bién tam giéc thanh tam giéc bang no.

- Phép tinh tién bién dudng tron thanh dudng tron bang no.

- Phép tinh tién bién g6c thanh goc bing no.

3. Biéu thirc toa d¢ ciia phép tinh tién A
Trong mat phang toa d6 véi hé toa dd Oxy, cho

=(ab);M(xy);M (x";y").
Khi d6 phép tinh tién : T_(M)=M" c6 biéu thirc toa

. [xX'=x+a
d@la:{
y'=y+b

1. BAl TAP AP DUNG )
DANG 1: Xac dinh dnh cia mgt diém hodc mét hinh
gua phép tinh tién bang tinh toan

Bai 1: v=(-12);A(35);B(-L1);d:x-2y+3=0

1. Tim toadd céc diém A’, B’ theo thu tu |aanh cia A, B quaphép tinh tién v
2. Tim toado ciiadiém C sao cho A laanh cia C qua phép tinh tién v

3. Tim phuong trinh duong thing d’ 1aanh caad qua phép tinh tién v

Hwéng dan:
Xy =X, +X-=3-1=2
1L T.(A)=A"> Y =>A(27)
v yA,:yA+y\_/:5+2:7

Tuong tu c6 : B'(-2;3)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

= C(4;3)

Xy =X X, 3=x:.-1 X, =4
2.T\_,(C)=A:>{A © { c {C

Ya=YctY; [5=Yc*t2 (Yo =3
3.

3 . X'=x-1 X=Xx'+1
Céch 1: Giasir M(x;y) LAIT.(M)=M'(x";y") IEII:>{ . :>{ .

y'=y+2 y=y'-2
=>MX'+Ly'-2) [dx'-2y'+8=0
Vay : d' ¢ phuong trinh: x - 2y + 8=0
Cach2: T.(d)=d'=d'//d=d":x-2y+c=0
X, =-3-1=-4
+ChonM(-3,0) (dI>T-M)=M'=> =>M'(-42)
v Yy =0+2=2

+M'[d=-4-22+c=0=Cc=8=d':x-2y+8=0

Bai 2: d cit Ox tai A(-4;0), cit Oy tai B(0;5). Hay viét phuong trinh tham s6 caad’ 1aanh cuad
quaphép tinh tién v = (5,1)

Hudng dan:

+ Chon Uy = AB = (4;5)

+Vi T.(d)=d' = Us = Uy = (4;5)

_ X, =X, +5=1
+Goi T.(A)=A'=> = A'(L1)
Ya=y,t+tl=1

X=1+4t

+V‘|AI33:>A'IE'_'I:>d':{ (t (K]
y=1+5t

Bai 3:
1.Cho (C): (x-2)"+(y-1)" = 4. Tim anh cuaduong tron (C) qua phép tinh tién v = (-2 2)
2.Cho (C): x?+y?=2x+4y -4=0. Tim anh ciaduong tron (C) qua phép tinh tién v = (-2 3)

Hudng dan:
1.
Céach 1:
+(C) c6 tam 1(2:1); ban kinh R = 2
+T.(C)=C'=>R,=R=2
X, =X +(-2)=0
FT.()=1"= = 1'(0;3)
Y. =y, +2=3

4

+Vay (C"): (x=0)" +(y-3)°
Céach 2:

+Goi T, (M(xy) @) =M "(x";y") ECG'):{
+ M O0)= x'2+(y'-3)"=4=(C'): x*+(y-3)" =4
2. Twong tu tacod (C'): (x+1)2+(y—1)2 =9

X'=x-1 X=x'+2
>M(X'+2y'-2)

] : ]
y'=y+2 y=y'-2
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

Bai 4: Cho A(2; 3);B(1;1); V= (31). Timtoado A’, B’ tuong ung laanh cuaA, B qua T. . Tinh

do dai cac vecto AB;A'B’

Huéng dan:
Xy =X, +3=2+3=5
+T.(A)=A"=> = A'(54)
v Ya=Y,+1=3+1=4

+ Tuong tu taco: B’ (4;2)
+|AB|= \/(xB ~x3) +(ys =¥a)" =5=|A"B] =|AB| = /5 (tinh chét phép tinh tién)

Bai 5: Cho U = 1 3);\7 =(21);M(x;y)
1. Timtoad¢ cua M, laanh ciaM qua T
2. Timtoado cua M' laanh cia M, qua T

3. Tinh toadd vecto MM . Sosanh MM * vavecto t=u+ Vv

Hudng dan:
Xy, =Xy +1=x+1
- {yMl =yy +3=y+3
Xy =Xy, +2=X+3
> {yM-=yMl+1=y+4

=>M,(x+Ly+3)

=>M'(x+3,y+4)

. JMM*'=(34) —_—
3.Cos. . . =>MM'=t
t=u+v=(34

Bai 6: Giai bai todn sau bang céch sir dung phép tinh tién: , 7
“Xé&c dinh toa do céac dinh C va D caa hinh binh hanh ABCD, biét A(-1;0); B(0;4) va giao diem
cac duong chéo lal(1;1)”

Huéng dan:
i Xe =X, +(X, =%,)=3 A(-1,0) B(0;4)
+Tacd: T(1)=C= = C(3,2)
Ye =Y, +(y| _yA)= 2
+ Tuong tu: D(2;-2) (L1
D C

Bai 7: Cho \7=(—2;1);d:2x—3y+3=0;d1:2x—3y—5=0
1) Viét phuong trinh d' = T.(d)

2) Timtoado w o phuong vudng goc véi d dé d, = T-(d)

Huong dan:
1) bapso:d:2x-3y+10=0
2)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

+Vi w ¢6 phuong vudng goc véi d nén w = k.na = (k.2 k.(-3))

Xy =Xy +X= =2K
+Chon M(0;1) (A= T-(M)=M"' [[d]=> " = M'(2k; -3k +1)
v Yu =Yy tY; =-3k+1

8 — (16 24
M 2(2K)=3(-3K+1)=5=0 = k= o = w =22, 24
L= 2.(2k) = 3( ) 3" (13 13]

Bai 8: Cho (d): 3x - y - 9 = 0. Tim phép tinh tién theo phuong song song véi truc Ox bién d
thanh d’ di qua goc toadd. Hay viét phuong trinh d’.

Hudng dan:

+Giast T.(d)=d'=d'//d=d":3x-y+c=0

+Vid di quagctoadd = 3.0-0+c=0< c=0=d"':3x-y=0

+Do Vv ¢b phuong song song véi Ox = YE (0)
Xy =Xy tX- =3+a

+ChonM(3,0) [dd» T.(M)=M"' 1= Y = M'(3+a0)
Yu =Yu tY; =0+0

+M' [@= 3.(3+3)-0=0 « a=-3= v =(-30)

Vay phép tinh tién cantim la T, véi v =(-3;0)

Bai 9: Trong hé truc toa d6 Oxy, cho parabol (P): y=ax?. Goi T |a phép tinh tién theo vecto
u=(m;n) va(P) laanh caa (P) quaphép tinh tién d6. Hay viét phuong trinh caa (P)

Huéng dan

+ Goi M(x;y) C(A),M '(X';y')=Ta(M):>{

X'=Xx+m X=X'-m
:>{ = M(X'-m;y'-n)

y'=y+n "~ |y=y'-n
+MaM A =y'-n=a(x'-m)*>=y'=ax?-2amx'+am’+n
+ Mit khactaco M'(x"y") () = (P):y = ax® - 2amx + am® + n

Bai 10: Cho duong thang A:6x+2y-1=0.Timvecto u#0 dé A=T.(A)

Hudng dan
+Tacd VTCP cuaduong thing A 1a U = (2,-6) = 2(1;-3)
+Do A=T.(A) = u ciing phuong véi U, = chon u = (L-3)

Bai 11: Cho A(-5;,2),C(-10). Biét B=T.(A),C=T,(B). Tim méi quan hé giira u va v dé co
thé thuc hién phép tinh tién bién di A thanh C

Hudng dan
+Taco T.(A)=B=AB=u,T,(B)=C=BC=v=>T. _(A)=C=AC=u+Vv=(4-2)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

Ba 12: Cho 3 diém K (L 2),M(3;-1),N(2;-3) va2 vecto u=(23),v=(-12). Timanh cuaK,
M, N quaphép tinhtién T. roi T..

Hudng dan
+ Theo cachlam Bai 11, taco: K'=T. -(K) = K'(2;7). Tuong ty: M'(4;4),N'(3,2)

Bai 13: Cho AABC,A(3,0),B(-2:4),C(-4:5). G la trong tam AABC va phép tinh tién theo
vecto u# 0 bién A thanh G. Tim G'=T, (G)

Hudng dan

+ Tatinh duoc :

G(-1:3) = T 4y (A) =G> T, (G)=G'= G(-56)

Cc

Bai 14: Cho duong tron (C):(x-1)*+(y+3)=4,(C):x*+y*-10x+4y+25=0. C6 hay
khéng phép tinh tién vec to u bién (C) thanh (C').

Huong dan
+ Tathay (C) c6 téam 1(1;-3) ban kinh R = 2, (C’) c6 tam I'(5;-2) ban kinh R = R = 2 nén ta co
phép tinh tién theo vec to u = 11" = (4;1) bién (C) thanh (C').

Bai 15: Cho hinh binh hanh OABC véi A(-2;1),B [A12x-y-5=0. Tim quy tich dinh C (biét
O lagbc toadd)

Hudng dan
+ Do OABC la hinh binh hanh nén
T/To=(z;-1)(B) =C,maquytichB la
duong thang A bén quy tich C la
duong thang A'= Tro=(z;-1) (D)
+ Ta tim dugc A':2x-y-10=0,
vdy quy tich C la duong thang co
phuong trinh 2x -y -10=0
DANG 2: Mgt sb bai toan suy luan va quy tich

A(-2;1)

0(0;0)

Bai 1: Cho Uy;Uz; Ty (M)=M ;T (M) =M' . Tim v & T,(M)=M"

Huong dan:
Theo dé bai, ta co: M, U
_ TR VIVE - 2 M’
+ T, (M)=M,=>U=MM, O
" T, (M=M= U = MM v V0l
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

+T,(M)=M'=>V=MM'=MM,+M M'=U; +U,
vay V =U; + U,

tién nhu thé ?

Bai 2: Cho d//d'. Hay chi ra mot phép tinh tién bién d thanh d’. Hoi ¢ bao nhiéu phép tinh

Hudng dan: q q

+ Chon 2 diém ¢ dinh A CdJA' [d1.

+ Xét diém M tay y trén d. Gia sir : /A//A/
/M /M‘

Tm(l\/l):|\/|':>|\/||\/|'=AA':>|\/|A=|\/|'A':}l\/lA//l\/l'A':>|\/|I Cdil
+Dod6: T_.(d)=d". Covo sb phéptinhtiénbiéndthanhd'.

| Bai 3: Cho 2 dudng tron (O;R) va (O';R). Hay chi raphép tinh tién bién (O;R) thanh (O';R)

Huéng dan:

M
+ D6 chinh laphép tinhtién T /
Chang minh: Ldy M [{Q; R). Gia sir S -
T-(M)=M'=>MM'=00"=0M =0"M" (quy tic

hinh binh hanh) = O'M*'=OM =R = M [{Q':R)

D sao cho T-(D)=A

Bai 4. AABC, G latrong tam. X&c dinh anh cia AABC quaphép tinh tién AG . Xéac dinh diém

Hudng dan:

+Tach T(A)=A"=>AA =AG=>A'=G

+ T..(B)=B'= BB = AG = AA'B'B lahinh binh hanh.
+ T..(C)=C'= CC'=AG = ACC'G lahinh binh hanh.
Viy T_(AABC)=AA'B'C'

+ Xécdinh D: T (D) = A= DA = AG = A latrung diém
cuaDG.

e

D

‘C'

Bai 5: Cho 2 diém B, C cb dinh trén (O;R) va A thay ddi trén duong tron d6. Ching minh ring
truc tAm H caa AABC nam trén dudng tron ¢ dinh.
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

Hudng dan:

+ Ké duong kinh BD = ADCH lahinh binh hanh (Vi AD //
CD do cung vubng goc AB; AH // DC do cung vuéng goc
BC)= AH =DC= H =T_.(A).

MaA thay d6i trén duong tron (O;R) = H thay doi nam trén
duong tron (O';R) laanh caaduong tron (O;R) qua T

Bai 6: Cho hinh binh hanh ABCD, 2 diém A, B c6 dinh, tam I di dong trén duong tron (C). Tim
quy tich trung diém M caa canh DC.

Hudng dan

+ Goi K latrung diém caacanh AB = K ¢ dinh.
+Tacd T.(I)=M, maquy tich I la duong tron (C),

vay quy tich M [{Q’) = T, (C)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

BAI HOC 2: PHEP POI XUNG TRUC
|. TOM TAT LY THUYET
1. Pinh nghia:
Phép dbi xung truc d 1a phép bién hinh bién mdi diém M thanh M’ sao cho d |a duong trung truc

cutaMM’. d

Ky higu: Bg(M) =M’

* Nhan xét:

+Dy(M) =M’ = Dy(M’) =M H

+ M [ DyM) =M N —r

2. Biéu thirc toa d ciia phép ddi xing truc qua Ox, Oy

Ay
£ i & ) . X0 =X
+ Doy(M) =M’ c0 bieu thuc toa do: . .
Yo' =V, M ..... ,,y;....l\(l
: : X
X [0 X g
AY
, yO“‘ ...... I¥|
2o A , A XO = XO
+Dox(M) =M’ ¢b biéu thuc toa do: { . X0 IS
Yo = Yo O
-yO" ...... ,\.7"
3. Tinh chat ciia phép doi xing truc
Tinh chat 1. o
Phép doi xung truc bao toan khoang céch gitraha diém bat ki
Tinh chat 2.

Phép ddi xang truc bién duong thing thanh duong thing, bién doan thing thanh doan thing bang
no, bién tam giéc thanh tam giéc bang nd, bién duong tron thanh duong tron ¢ ciing béan kinh.

4. Truc @di xirng cia mdt hinh

Puong thang d duoc goi 1a truc ddi xung caa hinh H néu phép d6i xing qua d bién H thanh
chinh no.

Khi d6, tanéi H 1a hinh c6 truc di xtng.

I1.BAI TAP AP DUNG

DANG 1: Tim anh ciia mdt hinh qua phép déi xirng truc bang tinh toén

Bai 1: Cho diém M(1;3). Tim toadd M’ laanh ciiaM qua phép déi xiing truc Oy, roi tim toado
cuadiem M’’ laanh cia M’ qua phép doi xang truc OX.

Hudng dan:

Gido vién : NGUYEN HUU BIEN - https://www.facebook.com/nguyenhuubien1979 Trang 8
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X'==x=-1
+Doy(M)=l\/|’:>{ , = M'(-13)
y'=y=3
+DOX(M1)=M” :{X”=X T_l :>M||(_:L_3)
y'=-y =-3

Bai 2: Cho duong tron (C): (x-1)" +(y -1)” = 4. Viét phuong trinh duong tron (C') 1aanh
ciaduong tron (C) qua phép dbi xing truc Ox

Huéng dan:

+ Goi |; R 1an luot 1atam vaban kinh cua duong tron (C); goi I';R’ 1an luot 1atam va ban kinh
cuaduong tron (C'). Khi dotaco R =R =2val’ =Doy(l)

+ Dé dang tim duoc I’ (1;-2) tir d6 c6 phuong trinh duong tron (C') |&

(C):(x-1)"+(y+2) =4

Bai 3:

. X-= 1 y + 2 s A S \ M YA 2 , ~ e,
1.Chod: — = 3 Viet phuong trinh duong thang d’ [a anh cia d qua phép doi xang truc
Oy

2. Cho M(-3;2); A:x+3y—8=0;(C):(x+3)2+(y+2)2 =4.TimanhciaM; A; (C) quab,,
trongdéa x-2y+2=0 , ’

3.Chod: x-5y+7=0;d:5x-y-13=0. Tim phép doi xung truc bi,én d thanh d’

4.Chod: x-2y+5=0;d:x-2y+3=0. Tim phép doi xing truc bién d thanh d’

Hudng dan:
1.
: o X'==X X ==X
+ Gol M(x;y) d, khi d6 Boy(M) =M’ :>{ . .:.{ - =>M(=x";y")
y =y y=y
+M m:b'xz'1=y t2 L ax+2y+7=0
+Vayd:3x+2y+7=0
2.
Y 1
X-2y+2=0 . .
ax-ay +Goi M' = Dy(M) = aladuong trung truc chaMM’.
+ buong thang MM’ qua M vavubng goc vai a
=>MM'":2x+y+4=0
+Goi H=MM'na=H(-20)
o ) O N +H latrung diém ciaMM’ = M '(=1-2)
M(-3;2) H M
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

Y 2:
£ A 8 A
+ Lay A(8;0); B(O, 5) CA.
+Goi A’ = Py(A); B' =D4(B) = A",B"
+Goi A'=D4(A) = A' laduong thing di quaA’; B’ A
=>A":3x-y-4=0
Y 3: B
ax-H*220 , Giast (C') = PA(C), khi d6
©) duong tron (C) va(C') ciing ban kinh, tam I cia duong tron
(C") twong tng la anh caatam | duong tron (C) qua phép doi
,_I xung truc a.

+ T d6 tatim duoc

|'(—%;§):>(C'):(x+%) +(Y‘§) =4
3.

+ Tathdy d; d' khdng song song, vay truc doi xing A cia
phép doi xtrng truc bién d thanh d’ chinh l1a phén giac ciad va
d’ vacd phuong trinh:

x-5y+7 _|sx-y-13 [A,:x+y-5=0

(o el |ayix-y-120" Y

() (s e(-)t LAixyois .

ba (d)=d;ba,d)=d

4,

d . , ,
A @ +Tathyd//d' ,vay truc doi A

xing A ciiaphép doi xang truc ¢
bién d thanh d’ chinh laduong d

thang song song va cach déu d;
d’ c6 phuong trinh:

A:x-2y+5L23=o.vayBA(d)=d’

DANG 2: Mgt sb bai toan suy luan va quy tich

Bai 1: Cho A, B ciing nam trong 1 nira mit phang bd 1a duong thang d. Tim trén d mot diém M
seo cho téng (MA + MB)

min

Huéng dan:
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

+Goi Dy(A) =A’=>MA=MA'=>MA+MB=MA'+MB=A'B
+(MA+MB) =A'BkhiM=M' (M'=A'Bnd)

min

Bai 2: Quaphép di xtrng truc d:

+ Nhitng diém nao bién thanh chinh n6?

+ Nhitng dudng thang nao bién thanh chinh né?
+ Nhitng dudng tron ndo bién thanh chinh n6?

Huéng dan:

+ Nhitng diém nam trén truc d6i xirng d bién thanh chinh n6

+ Nhitng dudng thang vudng goc véi truc ddi xing d hoic tring véi d thi bién thanh chinh no.
+ Nhitng duong tron c6 tam nam trén truc d6i xing d thi bién thanh chinh né.

Bai 3: Tim truc ddi xung cua céc hinh sau:

1. Hinh gdm 2 dudng tron khdng dong tAm nhung ¢6 ban kinh bang nhau.
2. Hinh gdbm 2 duong tron khéng ddng tam c6 béan kinh khéc nhau.

3. Poan thing AB.

4. Puong thing d.

Huéng dan:

1. C6 2 truc d6i xtng:

+ Puong néi tam.

+ Pudng trung truc cua doan thang ndi tam.
2. C6 1 tryc ddi xung: La duong ndi tam.
3. C6 2 tryc ddi xang:

+ buong trung truc cuiadoan AB

+ Puong thiang chita doanAB

4. Co v sb truc dbi xing:

+ Nhitng duong thang vudng goc véi d
+ Chinh dudng thang d

Bai 4: Cho 2 dwong tron (O;R) ; (O';R’) vaduong thing d. Hay xé&c dinh 2 diém M vaM’ lan
lwot nam trén 2 duong tron d6 sao cho d latrung truc caa MM’

Huéng dan:
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

+ Goi (O'") laanh cuaduong tron (O) quabq
+ Ly M bat ky trén (0), goi M’ = Dg(M) = M' [{Q");= M'=(0"") n (0"
S6 nghiém hinh 1as6 giao diém cua (0’) va(O'’)

Bai 5: Cho 2 diém B; C phan biét c6 dinh trén duong tron (O); A ladiém di dong trén (O). Tim
quy tich tryc tdm H cia AABC

Hudng dan:

A A ~ —
+ Goi H'=AH n (0O)= A; =C;: (cung phu véi ABC);
E\1=62= SdBH :>61=62

= AHCH' cantai C = BClatrungtruccuaHH = H’' =
Dgc(H)
+ Do H' [O) = H [1A') laanh cia (O) qua bgc.

KIEN THUC MO RONG : Biéu thirc toa d§ ciia phép déi xieng truc
1. Néu A: Ax+By+C=0,M(X,; Y, )iM'(X,':Y,") = b,(M). Khi dotaco:

' f (X0 ¥o)

Xo' =Xg=2———5 A
(7)
Trong do f(x;y)=Ax+By+C
o T (X0 Y0)
Yo' =Yo—2——-B
(7e)

Vi du minh hea: Cho diémM(1;2) va A: 3x+4y—1=0. Timtoadd M’ dbi xang véi M qua A

A+4.2-
oq_p3ltd2-1, 7

2 2 =
+Tacodiém M’ cotoadd la: 3 +4 5:>M' —Z;-E
, 31+4.2-1 6 5" 5

y'=2-22"""0 2 4=

F+4 5
2.Néud,:Ax+B,y+C,=0,A: Ax+By+C=0.Khi d6 d, laduong thang déi xang véi d,
qua A c¢o phuong trinh:

d,: 2.M f(x;y)-f,(x;y) =0 (trong do: f (X;y) = A x+By+C,;f(x;y) =Ax+By+C)

()"

Vi du 1: Hay tim cac dudng thang d, ' d6i xting véi d, : 5x+y-14=0 vad," ddi xing voi
d,:5x+3y+10=0 quadudongthang A:5x+3y-4=0

+Puong thing d," ¢6 phuong trinh 1& Zw (5x+3y-4)-(5x+y-14)=0

(5:9)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

d,':55x+67y +126=0

+Puong thing d,' ¢6 phuong trinh 1 2.%.(5x+ 3y-4)-(5x+3y+10)=0

d,":5x+3y-18=0

Vi du 2: Lap phuong trinh c&c canh caa AABC , biét B(2;-1), duong cao va duong phan giéc
trong di qua 2 dinh A va C lan luot c6 phuong trinh: d,:3x-4y+27=0;d,:x+2y-5=0

A

+ Puong thang BC di qua B vavuéng goc
d, =BC:4x+3y-5=0
+ CA dbi xing voi BC qua

d2:>CA:2.%(x+2y—5)—(4x+3y—5)=0

=>CA:y-3=0
+ A=CAnd, =>A(-53)=AB:4x+7y-1=0

di:3x-4y+27=0

BAI HQC 3: PHEP POI XUNG TAM
|.TOM TAT LY THUYET
1. binh nghia:
Trong mit phing toadd cho diém E. Phép bién hinh bién diém M caa mit phang thanh diém M’
sao cho EM ' = -EM duoc goi laphép ddi xung tam E.
Ky hi¢u: Bg(M) =M’

o | o | )
M E M!
2. Tinh chét co ban N
Pinh ly 1:
, [M'N'=MN |v| M
NéUDEM)=M"; Deg(N)=N"thi 4 E
M'N'=-MN

Pinh Iy 2: Néu’3 diém M, N, P thiang hang theo thu tu thi qua
phép doi tam bien thanh 3 diem M’, N’, P’ twong urng ciing thang
hang theo thir tu d6.

* Nhan xét:
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Phép ddi ximg tam bién duong thang thanh duong thang song song hoac triing véi nd, bién doan
thang thanh doan thang bang né, bién tam giac thanh tam giac bang no, bién duong tron thanh
duong tron ¢6 cung ban kinh

3. Biéu thirc toa dd cia phép ddi xing tam
Trong hé toadd Oxy, cho E(gb), M (X,;Y,) . Pe(M) =M’ (X'0;y’ o) €0 biéu thic toa dd 1a
{x'o =2a-X,

y',=2a-y, M E M
(X0 Yo) (a;b) (X'0;Y'0)

I1.BAI TAP AP DUNG ] .
DANG 1: Tim anh ciia mgt hinh qua phép doi xieng tam bang tinh toan.

Bai 1: Cho A(-1;3); d: x - 2y + 3= 0. Tim anh cua A vad qua phép dbi xing tm O

Huéng dan:

Y 1: A =Do(A) = A'(1;-3)

¢ £ . X'==X X==X'

Y 2: Lay M(x;y) [ Do(M) =M’ cdtoado : { . - {  =>M(=x";-y")
y ==y ==y

+M OO (-x')-2(-y')+3=0 = x'-2y'-3=0

+Vayd:x-2y-3=0

Bai 2:
1. Choduong tron (C): (x+2)" +(y -1)" = 1. Viét phuong trinh dwong tron (C') laanh cia

duong tron (C) qua phép doi ximng tam O(0;0).
2. Cho I(2;-3); d: 3x + 2y - 1 = 0. Viét phuong trinh d’ = D,(d).
3.Chol(1;2);d: 3x -y +9=0; (C): x*+y?+2x -6y +6=0. Viét phuong trinh anh ciad va

(€ quab

Hudng dan:

100 ) ) =m (i) o) =2 7 {1770 (o)
M )= (00 2) + (y=1) =1 o (02 +(y+1) =1

+Vay dusng tron (C'): (x-2)" +(y+1)° =1
X'=4-X {x=4—x'
y'=-6-y |y=-6-y'
+ MO ..3X'+2y'+1=0=d":3x+2y+1=0
X'=2-X {x=2—x'
y'=4-y |y=4-y'
+M OO ..3X'-y'-11=0=d":3x-y-11=0

+ M Q)= .x?+y"?-6x'-2y'+30=0=(C'): x* +y* -6x -2y +30=0

2. Tuongtucé{ =>M(4-x"';-6-y")

3.Tu0ngtucé{ =>M((2-x";4-y’)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

Bai 3: (PHKA-2009): Trong h¢ toadd Oxy cho hinh chir nhat ABCD co tam 1(6;2); M(1;5) nam
trén duong thang AB. Trung diém E cua canh CD thugc duong thang A: x+y-5=0. Viét
phuong trinh dudng thing AB.

Huéng dan:
AMEDE B +Goi By(M) =M’ =M "(11;-1) [CD
+ E A E(x;5-X)
+ |E [CD = IE.EM " =0 (hoic
6:2) x = 6= E(6,-1
IM'?=IE*+EM?) = =EE-1)
x=7=E(7;,-2)
+ Goi D\(E) = E'(6;5) véi E(6:-1); Dy(E) = E'(5:6)
D) E M’ C voi B(7-2) A v R
+ Pbuong thang AB cantim di quaM vaFE’
AB:y-5=0
Arx+y-5=0 AB:x-4y+19=0

Bai 4: Chodudngthénga2x+3y+1zo; b:2x-3y-1=0;a:2x+3y-5=0;b":2x-3y +7
= 0. Tim phép doi xiang tdm be thoamén: a - a';b - b’

Hudng dan:
+ Goi

A=anb:>A(O;—%);A' =a'n b':A'(_%;ZJ

+Pethéamén: a- a';b - b’

= A 5 A' =« Elatrung diém

AA’ = E -1;E
46

(Phép d6i xtng tAm bién duong thing thanh duong thing thi bién giao diém thanh giao diém)

Bai 5: Cho hinh binh hanh ABCD tam 1(0;1); dwong thang AB: x +y + 2 = 0. Viét phuong trinh
duong thang CD.

Huéng dan:
A M B )
+ Tathdy M (xy) BB, M’ (X;y") = Di(M)
= M' [CD
. ==X X=-x'

+ Taco: { . = { =>M(-x";2-y")
é N y'=2-y y=2-y
D M’ C +

M[AB=-X'+(2-y')+2=0 xX'+y'-4=0=>CD:x+y-4=0
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Bai 6: Cho dd thi ham sb y = 1 (C). Chirng minh rang (C) c6 tdm ddi xtrng la gbc toadd O.
X

Hudng dan:
+Lay M(x;y) L), goi M'(x":;y") = Po(M) tir d6 1ap dugc phuong trinh (C') = Bo(C) ¢6

phuongtrinhla: y = 1
X

+ Nhu vay qua phép ddi xang tdm O, (C) bién thanh chinh né nén O |atam dbi xing cia (C)
Bai 7: Ching minh ring goc toadé O latam déi xung cua (E) va (H) 1an luot ¢ phuong trinh.
2 2 2 2

LY XY

& b2 & b

Hudng dan:

+ Lay M(x;y) C(H); (H), viét phuong trinh (E’), (H’) 1an luot [& hinh ddi xtng cua (E) va (H)
quaO.

+Nhan thdy (E) = (E");(H) = (H"). (dpcm)
Bai 8: Cho duongthang a: 3x—4y—-5=0:b: 3x -4y —1=0. Tim tap hop céc tam ddi xting |
cuab(a) =h.

Hudng dan:

+Viallb:D(a)=b. = | c&chdéuavab.
+ Goi I(xy)

Ldha)=d(:b) o (XY 8 [3x-4y-1

JFH(-a) [ (-ay

= 3Xx-4y-3=0
+Vay tap hop | laduong thang d: 3x - 4y -3=0
2

| Bai 9: Hinh vudng ABCD c6 tdm 1(1;2). A, B nam trén truc hoanh. Tim toadé 4 dinh A, B, C, D
Hudng dan:

(_3= (-5)+ (—1)J

D Cc

+ Goi I’ lahinh chiéu caal 1én Ox = 1'(1;0)
+Vi A,B [0k = A(a;0); B(b;0)

Gido vién : NGUYEN HUU BIEN - https://www.facebook.com/nguyenhuubien1979 Trang 16
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a+b
+Giaihe: 47" 2 " T timduoca b. Tirdo suy ratoads A, B
IAIB=0

+ St dung cdng thirc C va D ddi xang A vaB qual s3 c6 toadd C, D.

Bai 10: Cho1(3;0); d,:2x-y-2=0;d,:x+y+3=0. Viét phuong trinh d qual, ct d,;d, tai
A; A, nhan | lam trung diém.

Huéng dan:

+ A, [dl= A (a2a-2)

+ I latrung diém A,A, = A, (6-a2-2a)
+ A, dl=a?= A,

+ Puong thang d can tim quall va A,

Bai 11: Cho (P):y = x*. Phép dbi xang tam I(1;2) bién (P) thanh (P') c6 phuong trinh 1a ?

Huéng dan:
X'=2-X X=2-X'
{ =>M((2-x";4-y")

+Goi M(x;y) [(H) . M’ = Dy(M) :>{ , = .
y'=4-y y=4-y

+MOA)= y' =-X?+4x"'= (P'):y = =x* + 4x
DANG 2: Mt sb bai toan suy luan quy tich

Bai 1: Trong céc hinh tam giéc déu, hinh binh hanh, ngii gidc déu, luc gie déu, hinh no c6 tam
doi xung ?

Hudng dan:

+ Tam giéc déu khdng co tam dbi xing.

+ Hinh binh hanh c6 tam dbi xang la giao diém 2 duong chéo.
+ Ngii gidc déu khdng co tam dbi xing.

+ Luc gi&c déu co thm ddi xang |atdm caa no.

Bai 2: Qua phép dbi xing tam O:

+ Nhitng diém nao bién thanh chinh n6?

+ Nhitng dudng thang nao bién thanh chinh né?
+ Nhitng dudng tron ndo bién thanh chinh né?

Huéng dan:
Qua phép doi xirng tém O:
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+ Tam O bién thanh chinh n. ’
+ Nhitng duong thang di qua tam O bien thanh chinh nd.
+ Nhitng duong tron tdm O bién thanh chinh no.

Bai 3: Hay chi ratam déi ximg cua c&c hinh sau day:
+ buong thang d ﬂ
+ Hinh tao boi hai duong thang song song d vad’

Hudng dan:

+ M3i diém O nam trén d |atam déi xung cuad

+ MAdi diém O nam trén duong thing a song song va cach déu hai dudng thang da cho lamot tam
d6i xtrng cua hinh tao boi 2 dudng thing song song do.

Bai 4: Cho ngii gi4c déu ABCDE noi tiép duong tron tam O (cé&c dinh ghi theo chiéu thuan). Goi
A'= Do(A); | = CDn AA'. Hlatrgctdm AACD. Tim anh ciaA’ quab, ?

Hudng dan:

B

+ AACD cantai A = AA' latrung truc caa CD.
+ViA" =Dbo(A) = A' [[Q)

+ Chirng minh dugc DHCA'’ la hinh binh hanh, goi
| =DC nHA"' = I latrung diém HA’
VayH=D|(A")

Bai 5: AABC noi tiép duong tron (O;R) ¢b dinh. A di chuyén trén duong tron. Tim quy tich
truc tdm H vatrong tdm G cua AABC.

Huong dan:
Y 1L

Goi A’ =Po(A) = A’ [IQ;R) = BHCA' Iahinh
binh hanh (Do {BH [I1A'C (... IIC))

CH//A'B (... (AB)
+ Goi | lagiao diém 2 duong chéo hinh binh hanh
BHCA' = A’ = P,(H)
+Vay khi A di chuyén trén duong tron (O;R) thi A’
ciing di chuyén trén (O;R), maH laanh ciaA’ qua
phép ddi xang tdm | = s& di chuyén trén duong
tron (O';R), trong d6 O’ = B,(0)
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Y 2

+ Goi | latrung diém BC vaK ladiém trén Ol sao cho
K1

IO 3

+ G latrong tam AABC:>§=%

:KG//OA:E=1:>GK =£OA :E
OA 3 3 3

+ Do O; BC ¢ dinh nén K ¢b dinh. Vay G nam trén duong

tron (K;E)
3

Bai 6: Cho 2 diém A, B ¢b dinh AB = 2. Tim tap hop nhitng diém M’ sao cho
MA+MB=MM", biét MA’+MB?=4

Huéng dan:

+ Goi O latrung diém AB = O ¢b dinh (Do AB cb dinh)
MA®+MB® AB?

2 4
AB?

=MO?=

=>MO=1

= MA?+MB?2=2MO?*+

Vay quy tich M ladudng tron (C) ¢6 tdm O, bén kinh bang 1.
)

+C6 MA+MB=2MO, matheo dé bdi MA+MB=MM"
= MM’ =2.MO = Olatrung diém MM’.

= M’ =Do(M). Tur (1) = quy tich M’ laduong tron (C') = Do((C)).

Do dudng tron (C) c6 tam O chinh latam déi xing = (C) =(C') = quy tich M’ ladudng tron
tam O latrung diém AB, bén kinh bing 1.

Bai 7: AABC; AM vaCN lacéc trung tuyén. Xé&c dinh dang caa AABC , biét
BAM =BCN = 30°

Hudng dan: (Cach gidgi ciiza THCS)

+ Do BAM = BCN = 30° nén tir gidc ACMN noi tiép
duong tron (O;R).

— MON =60° (quan h¢ giita goc ndi tiép va goc &
tam)

+ AABM vubngtai M, MAB = 30° = AB = 2BM

+ Tuong tu tacd BC = 2BN

+ MaBC =2BM; AB=2BN = BC=BA
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sdAC-sdMN _ 180° - 60°
2

+C6 ABC = = 60° (gdc cb dinh bén ngoadi duong tron). Vay

AABC du. ,
Cach gidgi dung doi xing truc:
OA=0,B

+ P,:0-0,vaA - B= P:0A - 0B=
§ ' § ' {OA//OlB

\ 0C=0,B
+P,:0-0,vaC-B= P, :0C - 0,B=
0C//0,B
+ MaA, O, C thang hang nén O,;B; O, thang hang. O latrung diém AC nén B latrung diém
0102

+ AO,00, déu = 0,0, = 2R = AABCA00,0, = AABC déu.

Bai 8: (Tuong tw bdi 5) AABC ndi tiép dudng tron (O;R); BC = R+/3 ¢b dinh. A thay déi trén
duong tron. Tim quy tich tryc tdm H cia AABC

Hudng dan:

+ Co
B/C\ =2R:>sinBAC=£:> BAC = 60° = BOC =120°
sinBAC 2

+ X ét phép ddi xtng tdm | (I latrung diém BC)
b:H-H =IH=IH'

= BHCH' lahinh binh
B-C=IB=IC

hanh.

BH'C=BHC=180"-A (Do BHC =B'HC' (déi dinh),
ma B'HC' =180° - A (do tt gidc AB’HC' ni tiép))

— BH'C+A =180° = ABH’C nji tiép = H' [{Q:R)

+Vi P, :H' » H;(O;R) - (0O';R) = Quy tich H laduong tron (O';R) ddi xiing véi (O;R) qua
phép dbi xirng tam |I.

Bai 9: Cho A nim trong xOy . Tim B [Ok; C [QY sao cho A latrung diém BC.

Hudng dan:

Céch 1:
+Xé& b,:0 - 0';tia0x - O'x'
o +Dung C=0"'x'n Oy
+Khi d6 B=P, (C)
Bai toan chi c6 nghiém hinh khi O’'x’ cit Oy.
Céch 2:
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+Dyng O'x'= P,(0Ox);C=0'x'nOy=CANOx=B
Bai toan chi c6 nghiém hinh khi O’'x’ cit Oy.

Bai 10: Cho 2 duong tron (O;R) va(O';R’), A lamét diem tay y. Tim
M [([Q;R);M' [[Q";R") sao cho A latrung diem MM’

Huéng dan:

+Goi (0")=b,(O);M =(0")n (O');A=MA N (O)
Bai toan chi co nghiém hinh khi 2 duong tron (O’’) va (O’) cat nhau.
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BAI HQC 4: PHEP QUAY
|. TOM TAT LY THUYET
1. binh nghia:
* Quy udc chiéu quay cua 1 diém trong mat phang:
+ Néu diém M quay xung quanh diém | theo chiéu nguoc kim dong hd thi duoc goi 1a chiéu
dwong. Chiéu nguoc lai (chiéu quay caakim dong hd) [achiéu am.
* Trong mat phang, cho diém I, goc o, phép bién hinh bién mdi diém M thanh M’ sao cho
IM'=IM

(l M:IM ) = o* (theo chiéu duong)
(m ) = o~ (theo chiéu am)

Puoc goi 1a phép quay xung quanh tédm I, géc quay o.
Ky hiéu: Q(|-u+) :M - M' hoac Q(m-) M S M

M' M
D M ’ M'
| > | >

M'N'=MN
(m)=a

2. Tinh chit

Pinh ly 1: Néu Q(.q) i MN » M'N" thi {

Pinh ly 2: Néu 3 diém M, N, P thang hang theo thu tu , Q) i M.N,P - M",N',P" thi M", N',
P’ ciing thing hang theo tht ty d6.
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3. Biéu thirc toa dd cia phép quay

IM =(x-ay=-b);IM =(x'-ay'-b)

hoanh. => ¢'-¢=a; IM=IM'=R
x-a=1K =M .cos = R.Co
+Tacé:{ 5o s

x'-a=R.cos(a+¢)=R.(cosa.cosp-sina.sin

{y b=R.sin(a+¢)=R.(sina.cosp + cosa.sin ¢)
x'-a=(R.cosp)cosa - (R.sin¢).sina = (x-a).cosa-(y-b).sina
{ -b=( Rcos¢)suna+(R sing).cosa = (x-a).sina+(y-b).cosa

<

x'=(x-a).cosa-(y-b).sna+a
y'=(x-a).sna+(y-b).cosa+b

TH1: Xét phép quay theo chiéu dwong Q(W)

Néu M(Y)iQpq M - M'(x';y");1(ab) thi

+Goi ¢:¢' 1an luot lagoc tao bdi IM valM’ véi truc

y-b=IP=MK =IM.sin¢p=R.sin¢
. X i QM ' =IM .cosQ/M\I=R.Cos¢
=IQ=HM'=IM"'.sinM'IH =R.sin¢'

Két luan: M(x;y);Q(l_w) M 5 M(x';y');1(ab) thitoadd M’ nhw sau:

x'=(x-a).cosa-(y-b).sna+a
y' =(x-a).sna+(y-b).cosa+b

TH2: Xét phép quay theo chiéu am Q(m-)

Charng minh tuong tu ta co:

M(x;y);Q(l;n_) ‘M 5 M(x';y"); (& b) thitpadd M’ nhw sau:

(1)

{x' =(x-a).cos(-a)-(y-b).sin(-a)+a

y'=(x-a).sn(-a)+(y-b).cos(-a)+b

HE QUA:

a) Tu (1), dat {

u=x-a {(cosa).u—(sina).v=x'—a -

v=y-b  |(sina).u+(cesa).v=y'-a
+ Tacoi (*) 1ahé phuong trinh bac nhat 2 an u; v. Xét céc dinh thic:
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cosa -sina
sna cosa

X'—a -sina

u

b cosa|” (x'-a)cosa+(y'-b)sina

cosa X'—-a
sna y'-b
+ Khi @6 hé (*) cé nghiém:

D =

v

=(y'-a)cosa-(x'-a)sina

u=x—a=&=(x'—a)cosa+(y'—b)sina : : :
D {x=(x—a)cosa+(y—b)sma+a
D

v=y-b= DV = ‘(X"a)SinG+(y'—b)cosa y= -(X'—a)sin(x+(y'—b)cosa+b

Két luan: M(x;y);Q(l_w) M 5 M(X';y');1(a;b) thitoadd M nhw sau:

x =(x'-a)cosa+(y'-b)sina+a
y ==(x'-a)sina+(y'-b)cosa+b

b). Ching minh twong tw ta co:

M(x;y);Q(l; ‘M 5 M(x';y");1(a;b) thitoadd M nhw sau:

o)
{x =(x'-a)cos(-a)+(y'-b)sin(-a)+a
y =-(x'-a)sin(-a) +(y'-b)cos(-a)+b

I1.BAl TAP AP DUNG ‘
DANG 1: Tim anh caa mgt hinh qua phép quay bang tinh toan

Bai 1: Cho A(3;4). Timtoadd A'= Q.o (A)

Hudng dan:

+ Goi H, K Ian luot [a hinh chiéu caa A 1&n Ox va Oy

+ Goi P, Q lan luot Ia hinh chiéu cia A’ 1&n Ox va
Oy= H(3,0);K(0;4).

+ Tacoé: Hinh chir nhat OQA’ P |a anh cia hinh chit nhat
OHAK qua phép quay

Q(o;goo) = Q(0;3); P(-4,0) = A'(-4,3)

Céch 2: Dung cong thirc
{xA. = (x, —0).cos90° - (y, —0).sin90° + 0= -4

A'(-453
o = (4, ~0).SN90° +(y, ~0) cosO0P +0=3

Bai 2: Cho A(2;0), d: x +y - 2=0. Tim anh caa A vad qua phép quay tdm O, géc quay 90°
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Hudng dan:

A' QY
OA =0A"
+ Theo dé bai co: d' =Q(O_900)(d):>d' [d=>d':x-y+c=0

+ Lay diém M (2,0) 03> Q(o_goo)(M) =M'(0;2) [dI=>c=2=d":x-y+2=0

(Chuy: M =A)

Bai 3: Cho céc d‘iém A(-3;2); B(-4;5); C(-1,3)

1. Chirng minh rang cac diem A’ (2;3); B’ (5;4); C'(3;1) theo thir tir laanh caa A, B, C qua phép

quay tam O, géc -90°.
2. Goi AA B,C, laanh cia AABC quaphép doi hinh co dugc bang cach thuc hién lién tiép

phép quay tdm O goc —90° va phép dbi xang quatruc Ox. Tim toadé céac dinh cia AA,B,C,

+Vi A(20) DIk:Q(O;QOO)(A) =A’ :>{ =>A'(02

Huéng dan:
1. + Tathay :

A thuoc goc phan tu thi ILA' thuoc goc phan tu thi I nén goc quay a<0
{OA=0A"=13 = A'=Q( o) (A)

OAOA =0 ((ﬁ;(ﬁ) =90°

+ Ching minh tuong tu voi céc diém B’ vacC'.
2.
+Ta00 Q(;_u) (AABC)=AA'B'C'
A =D, (A") A (2-3)
+ AAB.C, = D, (AA'B'C')=1<B, = D, (B') = {B,(5-4)
Cl = DO><(CI) C1(3;_1)
| Bai 4: Cho hinh vudng ABCD c¢6 tam I(1;2). Biét dinh A(4;5). Timtoadd B; C; D
Huéng dan:

A B +TacoC= P, (A)=>C(-2-1)
*B=Q, .gom)(A) = B(-2;5) (Ap dung cong thirc dé tinh)
’ Vi B; D c6 vai tro gidng nhau nén B(-2;5); D(4;-1) hoic B(4;-1);
D(-2;5)
D C

Bai 5: Chod: x +y+1=0; I(1;-2). Phép quay Q

Hudng dan:

)(d) =d'. Tim phuong trinh ’

(1;90%
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+Theodé baitacod qual, d' Cdk=d':x-y-3=0

dx+y+1=0

1(1;-2)

dl

Bai 6: Cho phép quay Q(O,450). Tim anh cua

a) biém M(2;2) qua phép quay Q(o;45°) b) buong tron (C): (x - 1)2 +y*=4

Huéng dan:
S X' =(2-0)cos45’ - (2-0)sin45°+0=0
a) GO' M (X ,y )=Q(O'450)(M):> . 0 0
' y' = (2-0)sin45° + (2~ 0)cos45° + 0= 2y/2
= M'(0;24/2)
b) Goi I’; R lan luot latam vaban kinh caa duong tron (C') 1aanh caa duong tron (C) tAm
(10), bankinhR=2 = R' =R =2=1"=Q( (1)

2 2
Ap dung cdng thic tinh dugc I{%;%J:(CI){X_QJ _{y_ﬁj -4

2 2
.1 43
X'==X=——y
Bai 7: Trong mat phing Oxy, cho phép bién hinh f : ?/5 21
y —7;x+§y
Hai f 12 phép bién hinh gi 2
Hudng dan:
, m T
X =(x—0)cos§—(y—0)sm§+0
+Taco: f:

y' =(x—0)sing+(y—0)cosg+0

+ Vay f |a phép quay Q(o-")

3

Bai 8: Trong mat phang Oxy cho A: 2x -y +1=0. Tim anh ciaduong thaing A qua:
a) Phép d6i xtrng tam 1(1; -2)
b) Phép quay Q(O;goo)

Huéng dan:
a)bapso:2x-y-9=0
b)
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* Cach 1: Xembai 2

* Cach 2:
+ Goi M(x;y) CA

e X'=.=-y X=y' , ,
+Goi M (x;y)=Q(o;goo)(l\/l):>{y.= . :>{y=_x,:>M(y:—X)

+ M A 2y'-(-x")+1=0 = x'+2y'+1=0(*)

+ Goi A’ =Q(o;go°)(A):> M" LAY (*%)

+Tu(*)va(**) =>A':x+2y+1=0

* Cach 3:

+ Ly M(0,1) T, goi M =Q, ) (M) = M'(-1:0) ERI=Q, . (A)

A _1. i "= ! '—1 =
+ Ly N( 2,0] [Z, goi N'= Qg 45 (N) =N (o, 2) EALLSIGY

+ Puong thang A' can tim qua 2 diém M’; N’ nén c6 phuong trinh: x+2y+1=0

Bai 9: Trong mit phing toadd Oxy. Tim phép quay Q bién A(-1;5) thanh B(5;1)

Hudng dan:
OA =0OB =+/26

OAOB=0
phan tu thir | nén goc quay 14 am)

+ Tathdy { =B= Q(o--goo)(A) (Do A nam ¢ géc phan tu thir 11, B nam & goc

Bai 10: Trong mit phang toado Oxy
a) Cho A(0;3). Tim toadd B laanh cia A qua phép quay Q(O__450)

b) Cho A(4;3). Tim toadd B laanh cua A qua phép quay Q(O_GOO)

Hudng dan: Ap dung cong thuc ta co

3.3 4-3J3 3+443
25 5735) 15

2 2
DANG 2: Mt sb bai toan suy luan quy tich

Bai 1: AABC déu cotam O vaphép quay Q(O,mo).
a) Xé&c dinh anh cua cac dinh A, B, C qua phép quay Q(O_mo)
b) Xé&c dinh anh cna AABC qua phép quay Q(O_mo)

Huwdng dan: (Khi bai tdp cho tam giac hodgc da giac, néu A
khdng c6 gidi thich gi thémthi quy wéc cac dinh the tur
theo chiéeu dwong)

a) Vi:
OA =0B=0C
AOC =BOC = COA =120° o)

:>Q(O;1200)A - B, B - C,C - A
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b) Theo phan a) = Q(O;lZOO)AABC -~ AABC

Bai 2: Cho hinh vuéng ABCD tam O
a) Tim anh caadiém C qua phép quay Q(A'QOO) b) Tim anh cua duong thang BC qua Q(O_goo)

Hudng dan:

, AC=AC'
a) Goi C'= Q(A;goo)(C) = {

CAC'=90
duong cao AD = B latrung diém caa CC’

Q(o;goo)(B) = C
Q(o;goo)(C) =D

, = ACAC’ vudng can tai A,

b) C6 = Q| o) (BC) =CD

B

Hudng dan:

Taco Qoso) A = BIM = MUN - N (Trong d6 M’; N’ 13n

lwot latrung diém AB va OB) vE
= Qo ) (AAMN) = ABM" N’

Bai 3: Cho hinh vudng ABCD tam O. M latrung diém AB; N latrung
diém OA. Tim anh cia AAMN qua phép quay Q(O_goo)

A

Bai 4: Cho lyc gidc déu ABCDEF, O latam duong tron ngoai tiép. Tim anh cia AOAB qua
phép doi hinh ¢ dugc bang céch thuc hién lién tiép Q(O_GOO) va T

Hudng dan:
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+Taco Q(o;mo) :0-0,A-B;B - C:Q(o;eol’) : AOAB - AOBC

+ Vay anh cia AOAB qua phép doi hinh da chola AEOD

Bai 5: Cho lyc gidc déu ABCDEF, O latam duong tron ngoai tiép. | latrung diém AB.
a) Tim anh cia AAIF qua phép quay Q(O-lzoo)

b) Tim anh cia AAOF qua phép quay Q(E'GOO)

Hwéng dan:
8 Tach Q1A = Cil = I'/F = B=Q, ) ' AAIF — ACI'B

(Trong d6 I’ latrung diém CD)
b) Taco Q(E;GOO) A-CO-DF-O :Q(E;GO") :AAOF - ACDO

Bai 6: Cho duong thang d vadiém O ¢6 dinh khong thudc d. M 1adiém di dong trén d. Hay tim
tap hop cac diém N sao cho AOMN déu.

Hudng dan:

+Vi AOMN déuvao cb dinh = N = Q(O__GOO)(M )
+MaM 3= N [dl= Q(O__GOO)(d)

qua phep quay Q(O;Soo)

Huéng dan:
+ T Oha OH CAltaiH = H CA.
OH =OH' o'

"o HTE Q) ()= {H/o? = 30

(0]
M
Bai 7: Cho duong tron (O;R) ¢b dinh vaduong thang \\
A khong cat duong tron. Hay dyng anh cia A N
A
H
K
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+ Gia sir duyng duoc A' = Q(o-goO)(A) = H' CA1;,OH"' Al
+Goi K=AnA'= trgidc HOH'K noi tiép
Céch dung:
+ Tuw Odung OH [CAltaiH = H [CA.

o H'= 0 (H) OH =OH"
+ Dun ‘= . =>4 —

e (0:27) HOH' = 30°

+ Dung duodng tron (O') qua3diém H, O, H’
+Dung K =(0')nA
+ Pyong thang A' qua 2 diém H’ vaK ladudng thang can tim.

BaI 8: Tim d' = Q) (d)

Hudng dan:

+ Goi H lahinh chiéu citaOlén d, vi O c¢b dinh nén H ¢b dinh
OH'=OH (1)

+Goi H'= H — —
o= Qo) ):{(OH,OH')=GO°:>HOH'=60°

) , OM =0OM" (2)
+ Goi M ladiembatky tréndva M ' = Q(o-eoo)(M):

ok S . =0,=0:(3)
03=MOM'—01=600—01

+Tir (1), (2) va(3) = AOH'M ' = AOHM(c.g.c) = OH'M " = 90°
Vay quy tich M’ lad’ quaM’ vubng goc OH’ tai H’

{62 =ﬁ6?—61=600—61
+Co

(m)=600:>m=600

Bai 9: Cho duong tron (O;R) va (O':R) bang nhau. Hay chi ramét phép quay bién duong tron

nay thanh duong tron kia.

Hudng dan:
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A +Goi A Iat(ung truc OO'.
+ | [adiém bat ky thuoc A

' +Data=(|o;|0')
a = Q.(O;R)=(0R)
. . C6 vd sb phép quay thoa man yéu cau bai todn.

Nhan xét:

+ Khi 2 duong tron (O) va(O’) bang nhau cit nhau tai 2 diém phan biét A, B thi A vaB sz 142
tam quay cua phép quay Q(A_m); Q(B,m) bién duong tron ndy thanh duong tron kia

+ Gia sir [ay A 1am tdm quay, va Q(A_m)(O) =(0"). Puong thang (d) qua B cit (O); (O) lan

lwot tai M; M’. Buong thiang (d') quaB cit (O); (O’) lan luot tai N; N'. Khi d6 :
Q(A-m)(M )=M ';Q(A-m)(N) = N' (Xem cach chirtng minh ¢ bai tap 9 vairng dung ctia no)

Bai 10: Cho hai dudng tron bing nhau (O) va (O') cit nhau tai A, B. Tir | ¢b dinh ké cét tuyén di
dong IMN vai (O). MB vaNB cat (O’) tai M’, N’. Chirng minh rang:

1). M'= Q(A;Oﬂ).)(M); N'= Q(A;m.)(N)
2). buong thang M’N’ ludn di quamat diém cb dinh.
Huéng dan:

+ Theo bai 1 trang 23ta.cé: Q) (0) = (O") trong d6 a:(m)

+ 6\'1=SdAT3=—gj§B=|\7|\'1

+ Tuong tu co: O: = sdA’\a = % =M

+ Do 2 duong tron (O) va (0O’) bang nhau nén AAOO'; AAMM ' can tai O ¢ goc ddy bang
nhau nén MAM " = OAO' = a

= A (M) =M (D)
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+C6 Ny =M: =A—ZB;NK|'\A =180° - AN' B = 180° - (180° - M1) = M1 = ANAN'; AAOO' cin
tai O c6 goc ddy bang nhau nén NAN' = OAQ' = a:Q(A;u)(N) =N"(2)
+Tir (1) va(2) = Q4 (MN)=M'N'. Do MN lubn di quadiém | c6 dinh nén M’N’ [udn di

quadiém I’ cb dinh, véi | ' = Q)

Bai 11: Cho duongtron (O;R), M [1Q;R);M'=Q
Chang minh raing AOM 'M " latam giéc déu.

(M);M ™= P, (M)

(0;30°

Huéng dan:
. OM'=0OM =R . _
+ M _Q(o;30°)(M):> oM™ = 30° )=M'LIQ;R)
OM"=0OM'=R
+M"=P,,(M)=> . , (2)
OM la trung truc cua M'M"

= AOM'M" latam giéc déu.

(1) : (2) | "
+Tu va =
M'OM" = 600

Bai 12: Cho 2 duong thang avab, diém C khong nam trén avab. Hay tim trén avab lan luot 2
diem A, B sao cho AABC déu.

Huéng dan:
+B= Q(C;6OO)(A) (1), do A & nén:

+ Gol Q (@) =2

+DoAEBMIl)=>B[@AI=>B=a'nb
+ A=dna (dlatrung tryc cia BC)
Bai toan chi c¢6 nghiém hinh khi & cat b.

Bai 13: Cho hai tam giac vudng can OAB va OA’B’ c6 chung dinh O sao cho O nam trén AB’
vanamngoai A’'B. Goi G, G’ lan luot latrong tdm tam giac OAA’ vaOBB’. Chirng minh rang
GOG’ latam giac vubng can.

Huéng dan:
Q(o;go")(A) =B

+ Taco: 9 (A)=B'
(0:90°) -

= Qo.07)(AOAA") = AOBB' = Q, (G) = G’
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0G =0G'
VA~~~ 0
(OG; oG ) =90
= AGOG 'vudng can tai O.

B¢ S S o ° A

Bai 14: Cho AABC, vé phiangoa AABC , dung cac tam gidc déu: ABC'; BCA’; ACB’. Ching
minh rang:

1. AA’ =BB’' =CC

2. Baduong thing AA’, BB’, CC’ ddng quy

Hudng dan:

AI

1.

Q(C:GOO)(B) =A’
(B)=A

+ Chtrng minh tuong tu tacd BB = CC’ (2). Tu (1) va(2) = AA'=BB'=CC'

, |+ Goil=AA'nBB'
2. Phuong phép: . . X .
+ Chiing minh C';I;C thang hang

+Taco }:Q(C;GOO)(BB')=A'A:>AA'=BB'(1)

VI Q) (BB)=A'AS (m) =60°=11=1,=60" ;0= AA'nBB")
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A ~ " A —~ ?
l,=C,=60°= Tl’rgiécIAB'Cn()itiép:I4=A1=600=TC
=

.
1

1,=C.=60"= Ti gidc AIBC' noi tiép = s = B, =60° = =

(@]

+11=60°= AIB =120°, ma AC'B =60° = Ti gisc AC'BI noi tiép
—i3=B,=60°=C'IC=13+11+is=180° = C',I,C thang hang.
Vay baduong thing AA’, BB’, CC’ dong quy.

Bai 15: AABC vudng cantai A, A cb dinh (céc dinh duoc vé theo chiéu duong). Biét
C (OR).

Tim anh cuaduong tron (I;R) qua Q(A'—QOO)

Huéng dan:

AC=AB
(AC; AB) =90° =B= Q(A;-Qoo)(c)

+ Theo GT {

Al = Al'

+ Goi |'=Q(A;_goo)(l):>l' co dinh ﬁ{(W):goO

+ Nhu vay taco
Q(A;—go")(l) =l

. Q(A;—go")(c) =B

doi.

Vay quy tich B laduong tron (I;R) = Q(A__goo)(l 'R)

= Q| op)(IC)=1'B=>1'B =R khong

Bai 16: Cho 3diém A, B, C theo thir tu trén thing hang. V& cling mot phia hai tam giac déu
ABE vaBCF. Goi M; N tuong tng 1a 2 trung diem cia AF va EC. Chung minh ABMN [atam
giac deu.

Hudng dan:
E
+ Xét
F -
Q(B;-6O°)(A) =E 0 (AF) = EC
= ; =

Q(B;-GOO)(F) =C (B;_GO )

+ Do M latrung diém AF; N latrung diém

EC nén

nE 5 °¢ BM =BN

Q((B;—Goo)(M) =N= {(BM : BN) = 60°

= ABMN latam giéc déu.
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Bai 17: Cho niraduong tron (O), duong kinh BC. A chay trén nira duong tron. Dung vé phia
ngoai AABC hinh vudng ABEF. Chirng minh rang E chay trén nira dudng tron cb dinh.

Huéng dan:

F
+ Vi Q(B'QOO)(A) = E, maA chay trén nira
duong tron (O), duong kinh AB nén E chay
trén nura duong tron (O’), duong kinh AB,
E trong do (O') = Q(B;QOO)(O)

IE 5 1€

Bai 18: Cho hinh vuéng ABCD vaBEFG (trong d6 A, B, E thang hang; G nam trén canh BC)
a) Tim anh cia AABG qua phép quay Q(B'—QOO)

b) Goi M, N Ian luot latrung diém caa AG va CE. Chiang minh ring ABMN vudng can

Huéng dan:
A D

a) Taco
Q(B._goo) A - CB-BG -~ E:Q(B,_QOO) : AABG - ACBE

b) Theo phan a) Q(B'—QOO) : AG - CE.MaM latrung diém
AG, N latrung diém CE

Q M S5 N BM =BN ABMN vub
= AaM s N= = vuon
B (8:-20”) MBN = 90° )
G C aL
can tai B.
N
E F

Bai 19: Cho AABC, quaA dung 2 tam giac vubng can ABE tai A vaACF tai A. Goi M latrung
diém caaBC. Gia st AM cit FE tai H.
Chung minh rang AH la duong cao cia AAEF

Huéng dan:

Gido vién : NGUYEN HUU BIEN - https://www.facebook.com/nguyenhuubien1979 Trang 35




Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

C
+ Taco Q(A;_goo) :B - E;C - D (Trongdo D = ba(F)) = Q(A;-QOO) :BC - ED

+ Do M latrung diém BC = Q(A-_goo) ‘M - K (K latrung diém ED)

= KAM =90° = AK [AM (1)
+ ADEF c6 AK laduong trung binh = AK //EF (2)
+Tu (1) va(2) = EF CAM = EF [[AH = AH laduong cao cia AAEF

Bai 20: Cho hinh vuébng ABCD cc’g canh bing J2 , c&c duong chéo cit nhau tai |. Trén canh BC
lay BJ = 1. X&c dinh phép quay bién Al thanh BJ.

Hudng dan:
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+ Goi O lagiao diém cua duodng thiang d la trung truc caa CD véi dudng tron (1) ngoai tiép
ABCD. Khi d6tacé : = AOB = iZB = 45° (quan hé gitra goc noi tiép vagoc ¢ tamy;

Ol =JB =10l //JB= OIBJlahinh binh hanh= OJ =B = 1= OIBJ|ahinh thoi
—10J=CBD=45". Tirdo:

+Taco: Q(o-45°) A S Bl - :>Q(O,450) tAl 5 BJ

Bai 21: Cho hinh vuéng ABCD, M [BC;K [DC sao cho BAM = MAK . Ching minh
AK =BM +KD
Huéng dan:

+Taco
Quar) ‘B = DIM =~ M'=Q ;) :BM — DM’ = BM =DM’

+Vay BM +KD =DM '+KD

Can ching minh:
M',D,K thang hang

{AAKM' can tai K

+ That vay:

—_ 1 ”\l —_ 0 1
Q(A;goo)(BM)—DM :>(BM,DM )—90 = BM [DM

= DM'+KD=KM"

,maBM // AD = AD [DM' = ADM" = 90°; do

ADK =90° = M "; D;K thing hang.

+ Theo chirng minh trén ta co:

Qo) - AABM — AADM "= AABM = AADM "= Mi=MY

+COM'AK +A; =90° = M AK +A; = 90° (DOA1=3\3),mé

M:i+As;=90°= M AK =M, = AAKM cantai K
—KM'=KD+DM'=KA = KD+BM =KA

Bai 22: Cho AABC . Dung vé phiangoai tam giéc céc hinh vuéng BCIJ, ACMN, ABEF va goi
O, P, Q lan luot latam di xirng cua ching.

a) Goi D latrung diém cua AB. Chang minh raing ADOP vudng can tai D

b) Chirng minh ring AO [PR; AO = PQ

Hudng dan:
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N
F
A
M
E D
B c
(o)
J |
8) Tac Q) ‘M ~ AiB 1= Q) {MB — Al =>MB=Al
DP//=EB|\/I
2
+Ma<DO// =%AI = DP [=DO = ADOP vuoéng can tai D
D, O, P khong thang hang
) OA =PQ
b) Theoacd: Q, ,,:0O-PA-Q=>Q, :0A5PQ>
(p:90°) (p:e0°) OA [BER

Bai 23: Cho AABC c6 céc dinh ky hi¢u theo hudng am. Dung vé phiangoal tam giac d6 cac
hinh vuong ABDE va BCKF. Goi Platrung diem AC, H ladiém doi xang cuaD quaB. M la
trung diem cua doan FH.

a) Xéc dinh anh ciiahai vec to BA; BP trong phép quay Q(B'QOO)
b) Chirng minh ring: DF CDP; DF = 2BP

Hudng dan:

a) Taco: Q(B;goo) :BH - BA;
Qo) A = HiC = F= Q4 1 AC ~ HF
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+MaP latrung diém AC; M latrung diém HF :Q(B_QOO) ‘PoM=> Q(B-go°) ‘BP - BM

BP =BM

b) Vi Q(B;QOO) :BP - BM = {BP

+MéBM//=%DF:>BP IE;DF

Bai 24: Cho ttr gidc ABCD. V& phiangoai ciiatt gidc dung cac tam giéc déu ABM, CDP. V¢
phiatrong tir gi&c, dung hai tam giac déu BCN va ADK. Chirng minh MNPK |& hinh binh hanh.

Hudng dan:

C
+ Taco: Q(B;eo°) A - M;C S N:Q(B;GOO):AC - MN=AC=MN (1)
+Taco: Q(D;GOO) 'CoPASK :>Q(B;eoo) :CA - PK = CA=PK (2)

Tu (1) va(2) = MN =PK (*)
+ Chirng minh tuong tu taciing c6: MK = PN (*%)
Tu (*) va (**) suy raMNPK la hinh binh hanh.

Bai 25: Chiing minh rang céc doan thang ndi tam cac hinh vudng dyng trén cac canh caamot
hinh binh hanh vé phia ngoai, hop thanh mét hinh vuéng.

Huéng dan:
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+Taco ADQC = AANB(g-c-g) = DQ = AN (1); maDM = AM (2)
MDO = 45° + ADC + 45° =90°+(180°—§AT3)=270°—B/ATD

- . e = MDQ = MAN(3)
MAN = 360° —(45O +BAD +45°) = 270° - BAD
\ MN=MQ (%)
+Tur (1), (2 va(®) =>ADBM =AANM ={ ____ _—___
DMQ = AMN
+Do AMQ+DMQ =90° = AMQ + AMN = 90° = QMN = 90°(**)
Chiing minh tuong tu ta.ciing ¢6: PN = PQ; NPQ = 90°(* * *)
Vay tu (*); (f*) va (***) tacé MNPQ la hinh vuéng.
NX: taco thé chirng minh duwgc NA [CDIQ nhu sau:
+ B =D, =45 AB//CD= NB//DQ ma NB [NA = NA [DIQ
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BAI HOC 5: PHEP VI TU
~ (Phép bién hinh bién nhé thanh to - bién to thanh nhé theo 1 phuong nhit dinh)
[.TOM TAT LY THUYET
1. Pinh nghia: q , ’ q o q
Trong mit phang cho diém | ¢6 dinh va so thuc k khdng doi. Vi moi diem M ciia mat phang,
phép bién hinh bién M thanh M’ sao cho IM" =k.IM goi laphép vi tu tam I, ti sb k.
Ky hiéu: V(I;k)(M )=M"

Chay:

+Khi k >0thi OM*;0M cing hwéng o Se > (k>0)
(I latam vi tw ngodi: | nim ngoai M vaM’) M M’

+Khi k >0thi OM;OM nguec huéng o< . > (k<0)
(I latam vi tw trong: | nim trongM vaM’) M | M’

2. Tinh chit:

nM)=M" (N =k MN
Vs (N) =N’ = k| MN
b. Pinh Iy 2: Néu M, N, P thiang hang theo tht ty thi V

hang theo thur tu do.

C.

+ Phép vi tr bién dwdng thang thanh dwong thing song song hodc tring véi no :
(V) =d' néu | Cdd'=d, | A3 d//d")

+ Phép vi tw bién tam gi4c thanh tam giac déng dang véi no.

a. Pinh ly 1: Néu {

(%) MNP~ M",N',P" ciing thang

CHUY:
(1) Néu V(,_k)(M) =M"' vaM’ co quy tich lahinh (H) thi M ¢6 quy tich lahinh (H') = V( 1)("')
’ l;E

(2) Véi 2 dwongtron (O,;R,)va (O,;R,)bat ky, bao gi& ciing co it nhat mat phép vi tw
V(|;k)(01i R,)=(0,R,), trong do:

(a) Tam vi tw | x&c dinh BANG CACI—J NHU SAU: ,

(+) I latiép diém cia 2 dwong tron (néu 2 dwdng tron tiep xdc nhau)

(+) I latam 2 dwong tron (néu 2 dudng tron dong tam)

(+) | la giao diém ciia d va dwdng ndi tam 2 dwdng tron

(trong d6 dwdng thing d di quaM, N véi M, C{Q,;R,); M, [{0,;R,);O,M, //O,M,)

(b) Ti sb vi tw k x4c dinh BANG (E J (46 dai dai sb caa ti sb 2 ban kinh)

1

R ‘ . N s <
(+) k =R—2>O néu | nam ngoai doan O,0, (I latam vi tw ngoai)
1
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R . . <A
M k= —R—2<O neu | nam trong doan O,0, (I latam vi tw trong)

1

THZL: Puongtron (O,;R,) tiép xtc ngodi dwongtron (O, R,) = R, +R, =11,

C0 2 phép vi tu:
* V(| .RZJ(Ol; R,)=(0:iR)
YRy

(I, latam vi tw ngoai, k > 0)
* V(| ._RZJ(Ol; R,)=(0.R,)

Ry

I, latémvitwtrong, k <0
1 Ol

TH2: Puongtron (O,;R,) tiép xuctrong dwongtron (O, R,) = [R, =Ry =14,

MZ

CO 1 phép vi tu:
* V(I.Rz](ol; R,)=(0;iR)
R

(1 latam vi tw ngoai, k > 0)

TH3: Puongtron (O;;R,) khong cit dwongtron (O, R,) = R, +R, <1,

d

My

O

M,

C0 2 phép vi tu:
* V(| .RZJ(Ol; R,)=(0:iR)
YRy

(I, latam vi tw ngoai, k > 0)
* V(|2;-F<ZJ (Ol; Rl) = (02; Rz)

Ry

(I, latém vi tw trong, k < 0)

TH4: Puongtron (O,;R,) cit dwongtron (O, R,) = |R,=R,[<Il,<R, +R,
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C0 2 phép vi tu:

M + V(| _RZJ(Ol;Rl)z(OZ;RZ)
YRy

(I, latam vi tw ngoai, k > 0)

* V(| ._RzJ(Oli R,)=(0.R,)

Ry

|, latém vitwtrong, k <0
1 Ol

C0 2 phép vi tu:
* V(| .RZJ(Ol; R,)=(0:iR)
YRy

(I, latam vi tw ngoai, k > 0)
* V(u;-RzJ (Ol; Rl) = (02; Rz)

Ry

I, latémvitwtrong, k <0
1 Ol

Chuay:

+ Néu 2 dwdng tron bang nhau thi c6 duy nhat 1 tam vi tw trong chinh latrung diém
doan thang noi tam

+ Néu 2 dwong tron dong tdm thi c6 duy nhat 1 tadm vi tw la tdm 2 dwong tron, tuy nhién

. £ R
co2tisovitw k =x—2%
1

3. Biéu thirc toa dé cia phép vi tw
Xét phép vi tu V(I;k)(M) =M", trong d6 I(ab); M(x;y); M’ (X;y’) = IM ' =k.IM
- (x'-ay'-b)=k(x-ay-b) = (x'-ay'-b) = (kx-ka;ky —kb)
x'—a=kx-ka x'=kx+a(l-k)
y'-b=ky-kb y'=ky+b(1-k)

x' = kx+a(l-k)

Vay V(l;k)(M) =M" c0 biéu thuctoado la: {y' = ky +b(1-K)
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I1.BAI TAP AP DUNG ‘
DANG 1: Tim anh cia mgt hinh qua phép vi tw bang tinh toan

Bai 1:
1) Cho A(1; - 3). Timtoadd A' = V(O;k=_2) (A)
2) Cho (d): x + 2y + 3=0. Tim phuong trinh d' = V(I;k)(d) biét 1(1;2), k = 2

Huéng dan:
1) A'=Vg,. »(A)=>OA' = -20A = A'(-26)

2) Chon M(-3;0), N(-1;-1) L. Goi M" =V, (M);N" =V
Tur d6 lap dugc phuong trinhd’: x + 2y +11=0

139 (N) = M (2 -2); N'(-3 -4) [

X'+1
X =
, , : X'=2x-1 2 X'+1 y'+2
Cach khac: Goi M (x; "=V, (M = =M X
o1 MEey) EEIE= Vi ):{y'=2y—2 yoy2 ( 2 ' 2 ]
2

+M s 2 : 2(y22)+3 0 = X'+2y'+11=0(*)

+ Goi d'=V(|;k)(d) >M'dte(*) =>d:x+2y+11 =0

Nhan xét:
+Néu | Cd=d'//d +Néu | Cd»d'=d

Bai 2: (Tuong ty) Tim anh ciia c&c diém sau qua phép vi tu tam 1, ti s k, biét
1) A(L2);1(3-1);k=2 (Papso: A'(-15))
2) B(2-3);1(-1,-2):k =-3 (Pé&p sb: B'(-10:1))

3) C(8;3);1(21):k =% (Pap sb: C'(5,2))

4) P(-3,2);Q(L1);R(2-4),1 =0,k =‘% (P&p so: P'(L—%J;Q'(-l;—l);R'(-Z;ﬂ))

Bai 3:

1) Cho 3diém A(0; 3), B(2; -1), C(-1; 5). Ton tai hay khdng phép vi tu tam A, ti 6 k bién B
thanh C ?

2) Cho 3diém A(-1; 2), B(3; 1), C(4; 3). Tim phép vi ty tm A, ti s6 k bién B thanh C ?

Hudng dan:
) N — — -1=Kk.2 1

1) Gidsrtontai V,, ,(B)=C=AC=k.AB= s k=-=
(Aik) 2=k.(-4) 2

Vay téntai V

(-

2) twong ty phan 1)

(B)=C

Bai 4: Cho duong tron (C): x? +(y — 1) = 1. Tim phuong trinh duong tron (C') = Vi (C)

Hudng dan: ‘
+ Tathay tam vi tu 1(0;1) dong thoi latém duong tron (C) = duong tron (C') cing cd tam lal.
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+ Do k = 2 nén béan kinh dwong tron (C') gip 2 1an ban kinh duong tron (C)
+Vay (C):x*+(y-1)°=4
Cach khac: Goi M(x;y) CQ);M'(x";y") =V(|;k)(M):>

Bai 5: (twong tw) Tim anh caa céc duong thang d qua phép vi tu tAm |, ti sb k, biét:
1) d:3x-y-5=0,l EO;k=—§ DS:d": 9x - 3y + 10 = 0)
2)d:2x+y-4=0,1(-1:2):k = -2 (PS:d": 2x + y + 8 = 0)

Bai 6: (twong tw) Tim anh cua céc duong tron (C) qua phép vi tu tam |, ti sb k, biét:
1) (C):(x-1)"+(y+2)°=51=0k ==2 (BS: (C"): (x+2)" +(y-4)" =20)
2) (C): (x—:«’,)2 +(y+1)2 =51(L2);k =-2 (PS: (C"): (x+3)2 +(y—8)2 = 20)

Bai 7: Tim phép vj tu bién:
\ 2 XY _ A v = .
1) buong thang d: 574" 1thanh d':2x-y-6=0, bict V(O;k)

2

2) Puong tron (C,): (x+4)"+y? =2 thanh (C,): (x-2)" +(y-3)" =8

Hudng dan:
1)Cod:2x-y-4=0//d.

. L x'=k.2+0(1-k) =2k .
+ Chon M(2,0) [d, goi M'(x ’y)_V(O?")(M):}{y'=k.0+0(1—k)=0 = M'(2k;0)

+D0 d'= V4, (d)=>M ' [d1= 22k -0-6=0 = k=g.vay V, . (d)=d'
' (e}

3
(03)
2) (C,) cotam 1,(-4;0), bankinh R, =+/2;(C,) cotam 1,(2;3), bankinh R, = 2y/2
+ Tathdy (C,) va (C,) khdng dong tam nén c6 2 phép vi ty thoa man yéu cau bai toan:

— R, —
THL V, . \(C)=(C) =V, (1) =(1,)= 1T, =201, = 1(-10,-3)
& (%) Ry
— R, —
TH2 vV, CcH=(C,)=>V R, (I)=>0)=1l,==-—211,=1(-21)
(=) (%) R

Bai 8: Trong mat phang Oxy, cho 2 dudng tron :
2 2 2 2
(C:(x=1) +(y=3) =L(C,): (x-4) +(y-3) =4
a) Xég: dinh toadd tam Vit r)goéi cua 2 duong tron dé
b) Viét phuong trinh tiep tuyén chung ngoai cua 2 duong tron do.

Huéng dan:
a) (C,) cotam 1,(1;3), bankinh R, =1;(C,) cotdm 1,(43), bankinh R, =2
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—_—

+ Goi | latdm vi ty ngoai cua phép vi ty V(l;k)(Cl) =(C,)> V(,;k)(l D=0,)=> m =kllI, trong

dé k= % = 2, giai hé phuong trinh trén = 1 (-2, 3)
1

b) Tathiy R,+R, =1, nén (C,)va (C,) ngoai nhau.

+ Goi d latiép tuyén chung caa (C,) va (C,), khi 6 d di qual, gia st d c6 hé sd goc lak, khi d6
phuong trinh d c6 dang: kx-y+3+2k =0

, 1 |d:(V2)x-4y+12+3V2=0
+Vidtiépxic (C)) =>d(l,;d)=R, >k = —==

2J2 d:(«/z)x+4y—12+3\/§=0

Bai 9: Trong mat phang Oxy, cho diém A(-1;2) vadudng thang d di qua A cb hé s géc bang 1.
Goi B ladiém di @ong trén d. Goi C ladiém sao cho tir gidc OABC la hinh binh hanh. Tim
phuong trinh tap hop:

a) Céc tam d6i xing | cua hinh binh hanh b) Céc trong tdm G cuatam gidc ABC
Huong dan ’ ‘
a) buong thangd quaA vaco hé¢ so gocbangl =>d=AB:y-2=1(x+1) = y=x+3
0 C
| d
G d
A B

+ 1 1atam déi xung caa hinh binh hanh nén = OB = 2.0 = Vioy(1)=B.
MaB [ | [dl= V( 1)(d) = d'// d vaqual dong thoi quatrung diém OA
O~

2

3
=d:x-y+—=0
y 2
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(G).MaB MG [MI=V, ,
0;<

(©3)

b) Taco cﬁ:%ﬁ:,s:v (d) = d"'//dvaqua

&
A’ =V(o;§J(A):>AI[_§;gJ:>d”:X_y+2=0

DANG 2: Mt sb bai toan chieng minh, dwng hinh va quy tich

Bai 1: Chirng minh rang khi thuc hién lién tiép 2 phép vi tu tam | s& dugc mot phép vi tu tam |

Hudng dan
+X& V,y(M)=M" - IM'=kIM (1), VigM)=M" - IM*=Kk'IM" (2)

+Ta () va@) = IM " =kk'IM = Vi (M) =M " (dpcm)

Bai 2: Cho 2 dwong tron (C) va(C') cit nhau c6 1 giao diem laA. Hay dung duong thing d qua
A cat (C) tai M vacat (C’) tai N sao cho M latrung diem caa AN.

Huéng dan

()

* Burdc 1: Phan tich

+ Gia sit bai todn d& dung dugc. Tacd: M latrung diém AN = AM = laN=v

n(N)=M
2 (A;Ej

+Vi N [[Q)=M ECGl):V(A_l)(C')

* Buoc 2: Céch dung
+ Dung duong tron = uong tron quaA, c6 ban kinh bang = béan kinh caa
Dung d on (C,) V( 1)(C') (d on (C,) A, co bankinh b ;b kinh
A;E
()

+Duyng M =(C)) n(C) (Do M [{Q),M [(qQ)))
+ Nbi AM kéo dai cit (C') tai N

Bai 3: Cho AABC ndi tiép duong tron (O ; R). B vaC ¢ dinh, A di dong trén dudng tron (O).
Tim quy tich trong tdm AABC.
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Huéng dan

+ Goi M latrung diém BC. Do B, C ¢ dinh nén M ¢6 dinh, ma MG =

Vay quy tich G (AR =V
M

3

(G:R)

Bai 4: Cho dwong tron (O ; R) va 1 diém A ¢b dinh trén duong tron. BC 1aday cung di dong va
BC c6 d6 dai khdong doi bang 2a (a< R). Tim tap hop trong tdm G cua AABC

Hudng dan

A

+ Goi M latrung diém cuaBC, tacé OM [BC = OM =+/OC? -MC? =+/R? - &

=M Et();\/Rz—az)

+AG=2AM =G=V (M)
3 A.,)

(3
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+ Do M chay trén dudng tron (O; JR? - az) nén G chay trén duong tron (O’) la anh ciua dudng

tron (O; VR? - az) qua phép vi ty V(A_Z)
'3

Bai 5: Cho duong tron (O ; R), duong kinh AB. M6t duong tron (O') tiép xtc véi duong tron
(O) vadoan AB lan luot tai C vaD. buong thang CD cat (O ; R) tai I. Tinh d6 dai Al, Bl theo R.
Huéng dan

|
+TacoV, . (0)=0'=CO'=R.co).V, .. ()=D=CD=2 ¢l 2
(%) R (o) R

+ T (1) va(2) :cc::—oD:cc:;—IO:OI//O'D:OI [AB = | ladiém chinh gittacung AB

Bai 6: Cho 2 dudng tron (O ; R) va(O' ; R') tiép xtc trong tai A (R > R’). Puong kinh qua A cit
(O ; R) tai B vacat (O ; R) tai C. Mot duong thang di dong qua A cat (O ; R) tai M va cat
(O';R’) tai N. Tim quy tichcaa | =BN n CM

Huéng dan

Gido vién : NGUYEN HUU BIEN - https://www.facebook.com/nguyenhuubien1979

Trang 49




Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

+Tadydoan V,
(C;m

(O) . Nhu véy tacan phai tinh CE:_I\l/I theoRvaR'.

)(M) =1, maM nam trén duong tron (O) = | nam trén duong tron

(0) = V[c-C']
‘™M
That vay: M = cl ;IM = 1+ICMI

vyM_1B_BM_AB_2R _R_CM_R+R'_ Cl _ R

= = = = = =V, L (M)=I
Cl IN CN AC 2R' R' (I R' CM R+R' [c; j

R+R'

Vay tap hop cac diém | laduong tron (O") =V e ((o:R))

( 'R+R’

Bai 7: Cho AABC, goi I, K, M theo thir tw la trung diem AB, AC, IK. Budong tron ngoai tiép
AAIK cat AO tai A’. Goi M’ la chan duong vudng goc ha tir A’ xuong BC. Chirng minh rang 3
diem A, M, M’ thang hang.

Hudng dan
C
. [AB=2Al _ o L
+Tach ) o = Vind (AAIK)=AABC (1) =V, »(0) =A" (do OA'=20A)

+Goi M, latrung diém BC, vi M latrung diém IK, vay tir (1) = Vipp(M) =M,
= 3diém A, M, M’ thiang hang (do Viay(M) =M, = AM,M, thang hang)

Bai 8: Cho 2 duong tron (O,;R;) va (O,;R,) ngod nhau, R, #R,. Mgt dudng tron (O;R)
thay déi tiép xtic ngoai véi (O,; R, ) tai A vatiép xtic ngoai véi (O,;R,) tai B.
Chang minh rang duong thang AB luén di qua 1 diém cb dinh.
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Hudng dan
+Goi C=ABNn(0,R,)

Vi w (0:R,)=(O:R) ,
(A’-FTJ O,A,O, thiang hang

+ Taco: =
V(A;_RZ] (O;R)=(0,R,) {AO//CO2

= AO, //CO,

+Goi | =AB n 0,0, = | latam vi tw ngoai ciia phép vi tu V(l_Rz] (0;R,)=(0,R,) nénl
b

cb dinh

Vay AB ludn di quadiém | ¢b dinh [atam vi tu ngodi cua phép vi tu V(I . J(Ol; R,)=(0,R,)

-2
,Rl

Bai 9: AABC cOA’, B’, C' latrung diém BC, CA, AB
a) Tim phép vi tu V bién AABC thanh AA'B'C’
b) Tim phép vi tu V bién AA'B'C' thanh AABC

Hudng dan
A

a) Taphan tich nhu sau dé tim huéng giai:

+ Gia sir cO phép vi tu V(l;k)(M)=M' = IM"'=kIM =1,M,M" thing hang
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Vay dé c6 phép vi tu Vi (AABC)=AA'B'C' thi:

I,A,A" thang hang

I, B, B' thang hang = | 1a giao diém cua AA', BB', CC'

I, C, C' thang hang
+MaA’, B’, C latrung diém BC, CA, AB = | latrong tam AABC
Vay phép vi tu can tim |a Vi (AABC)=AA'B'C', trong d6 | latrong tm AABC,
(= OA'__OB'__oC__1

OA OB oc 2

b) Tir phan a) tacod: V, |\ (AA'B'C') = AABC (hay Vi) (AA'B'C') = AABC)

(!

BAI HOC 6: PHEP PONG DANG
|.TOM TAT LY THUYET
1. Pinh nghia: Trong mat phing, phép bién hinh bién méi diém M thanh M’; N thanh N’ sao
cho M'N'=k.MN (véi k 1a sb thuc dwong cho trugc) thi phép bién hinh d6 goi 1a phép dong
dang ti S5 k.
Ky hiéu: D, : (MN)=M'N" hodc B, :MN — M'N"
(Nhu vay: phép ddng dang 1a phép phong to thu nho, khdng can theo 1 phuong nhét dinh nhu
phép vi tu vi khdng can quan tam dén yéu té thing hang)
2.Chay
+ Khi thuc hién lién tlep 1 phép vi tr va 1 phép doi hinh bat ky tadugc 1 phép ddng dang
+ Khi thyc hién lién tiép 2 phép dong dang ta dugc mot phép ddng dang
Il. BAI TAP AP DUNG
DANG 1: Tim anh cia mét hinh qua phép dong dang bang tinh toén

Bai 1: Cho duongthing d:x +y-2=0. Viét phuong trinh d’ laanh caa d qua phép déng dang
c6 duoc bang cach thuc hién lién tiép phép vi tu tam 1(-1;-1), ti sd k = % va phép quay tam O,

goc quay (-45°)

Hwéng dan

+ Goi dlzv( ) 1j(d):>dl:x+y:O
I :5

+Gol d, = (d)=>d,:x=0

o)

Vay d'=d,:x=0

Bai 2: Xét phép bién hinh bién mdi diém M (x;y) thanh diém M'(-2x +3;2y —1). Chitng minh
F lamot phép dong dang. Tim ti sb ddng dang

Huongdan: ’

Tim anh cuaM lan luot qua cac phép bien hinh sau:
- Phépvi ty tam O, ti s6 2

- Phép doi xing truc Oy

- Phép tinh tién vecto v =(3;1)
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Chuong 1: CAC PHEP BIEN HINH TRONG MAT PHANG

That vay:

-Phépvitytam O, tisd 2 M -~ M, co M, (2x;2y)

- Phép doi xtmg truc Oy: M, - M, co M, (2x;-2y)

- Phéptinhtiénvecto v=(3;1): M, - M'(2x+3;1-2y)
= Phép bién h‘lnh Flatich cua phép vi tu va phép doi hinh
= Flaphép dong dang, ti so 2

Bai 3: Chodiém 1(%1), duong tron (1;2). Viét phuong trinh duong tron laanh cia duong tron
trén qua phép ddng dang c6 dugc bang cach thuc hién lién tiép phép quay tam O, géc quay 45°
vaphép vi tu tam O, ti sd V2 (véi O lagde toadd)

Hwéng dan

459 ﬁ

0 1

+ Goi duong tron (C,) cotam 1., ban kinh v/2 1aanh caaduong tron (C) tam |, ban kinh bing 2
2
= Qo) (N =h= L(0v2)= () :x? +(y-2) =4 R, =2)

+ Goi duong tron (C,) cétam 1,, ban kinh R, laanh ciaduong tron (C,) quaphép vi ty

V(O;ﬁ)(dok>0néntacétémvitungoéi),cék=|;—i@ﬁ=%@R2=2\/§
O_Xlz_*/ixll
Mit khac V.~ (I,) =1 12 %, =0 1,(0,2)
a _ =,= = = 1,(0;
AT Ty Ey, |y, =VEE=2
O: 2 1
1-2

Vay (C,):x*+(y-2)" =8
DANG 2: Mt sb bai toan chieng minh, dwng hinh va quy tich

Bai 1: Trén mat phang, cho 1 diém M.

1). Dung anh caa phép dong dang F 1a hop thanh caa phép dbi xang truc D, vaphép vi tu V
tBm O v6i O [A, tiso k=2, ,

2). Dung anh cua phép dong dang F la hgp thanh cia phép vi tu V, tdm O, ti s6 k = - 3 vaphép
quay tam |, géc quay ¢ = 90°
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Huwéng dén

1),

TH1: M LA

+ Goi
+ Goi

TH2:
+ Goi

+ Goi
2).

THI1:
+ Goi

+ Goi

TH2:
+ Goi

+ Goi

M,

A

O

M EM]_
TH1

M,=D,(M)=M, =M
ox=2)(M1) = OM, =2.0M, = M latrung dicm OM,

M,
M

M,
M,

M=0O

M, =V, 5(M)=OM, =-30M =0=M, =0

M, = Q(|;9o°)(M )= {

M#0O

=V
WY
D,(M) = A latrung truc caa MM,

Vox=z (M) = OM,, = 2.0M, = M, latrung diém cia OM,

o=M;

M.
TH1

IM, =M,

(IM;1M,)=9

M, = V4, 5(M)= OM; = -3.0M

M, = Q(|;go°)(M )= {

IM, =M,

(M;1M,)=90°

[ Te)

M.

TH2

o° (AIM,M, vudng can tai 1)

(AIM,M, vudng can tai I)

CON NUA ...

Gido vién : NGUYEN HUU BIEN - https://www.facebook.com/nguyenhuubien1979

Trang 54




CAC SACH bA PHAT HANH

(1). Céc chuyén dé dai s6 9 (On thi vao |op 10)
(2). Tinh hoa hinh hoc (On thi vao |6p 10)

(3). Luyén d& mén toan (On thi vao 16p 10)

(4). Tinh hoa hinh hoc (On thi THPT quéc gia)
(5). Luyén @& mon toan (On thi THPT québc gia)

DE DAT MUA SACH, CAC EM LIEN HE VOI THAY
Facebook: https://www.facebook.com/nguyenhuubien1979
Gmail: ng.huubien@gmail.com
Dién thoai: 01234.170.323





